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Fig.  1. Theoretical  pressure  response  for  a 4.5 cm source  (as used). 
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Fig. 2. Theoretical  pressure  response  for  an  11 cm  source. 
visible, with mode  2 in particular  introducing  some deep 
nulls,  in this  configuration.  Thus  care  must  be  taken  in 
positioning  receivers  when  several  modes  are present,  as 
signal  strength  can  be severely  compromised.  However, 
the  effects  of  higher  order  modes  are  much  reduced  for 
the  larger  radius  source. 
8.  Experiment 
and installed.  The hydrophone  was mounted  on a trolley, 
which  was  moved  by  a  brass  rod.  This  rod  extended 
through  a gland  in the  end  of  the  rig,  thus  allowing  the 
operator  to  move  the  trolley  without  any  leaking. 
The  parameters  of  the  rig  are  as  shown  in  Table  1, 
allowing  seven  modes  to  propagate  at  42 kHz. 
A  synthesised  frequency  generator  was  used  in  its 
pulse  mode  to  give a known  number  of complete  cycles, 
and  the  received  hydrophone  signal  was  fed  via  a  low 
noise  amplifier  to  an  oscilloscope. 
A length  of steel water  main  was used  in the  verifica- 
tion  of  the  preceding  theory.  This  pipe  was  about  7 m 
long  and  a  commercially  available  sonar  source  was 
fitted  at  one  end  (see Fig. 3). 
9.  Experimental  method 
An  arrangement  whereby  a  B&K  hydrophone  could  The  signal  source  was  set  to  42 kHz,  and  a  known 
be remotely  positioned  at a known  distance  was devised  number  of  cycles  fed  to  the  transducer.  The  actual 